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Abstract 
 
Thirty diary and 20 poultry feed rations were collected from Hilat 
kuku ,Shambat and A lhalfaia during the period (April to July 2008). The 
samples were cultured on Sabouraud Dextrose Agar (SDA) and Potato 
Dextrose Agar (PDA) media for the presence of toxin – producing fungi, 
the 50 samples yielded fungal growth. Seventy –four fungal isolates were 
identified as belonging to four genera, namely, Aspergillus,Fusarium, 
Rhisopus and Penicilium  . The species included:  Aspergillus niger (34), 
A.flavus (19), A. fumigates (3), Fusarium spp(8),Rhisopus spp(8) and 
Penicillium  spp (2) . Out of the 34 isolates of A.niger, 24 were from the 
dairy rations and 10 from the poultry rations. All A.flavus isolates were 
obtained from the poultry rations, and the 3 A. fumigatus were isolated 
from the dairy rations .Out of the 8 Fusarium isolates, 3 were from the 
diary rations and 5 from the poultry rations. Out of the 8 Rhisopus  
isolaites , 4 were from the dairy rations and 4 from the poultry rations . 
The two Penicillium isolates were from the dairy rations. 
    
ix 
  ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
ﻤﻌﺕ ﺜﻼﺜﻭﻥ ﻋﻴﻨﺔ ﻤﻥ ﻋﻼﺌﻕ ﺍﺒﻘﺎﺭ ﺍﻻﻟﺒﺎﻥ ﻭﻋﺸﺭﻭﻥ ﻤﻥ ﻋﻼﺌﻕ ﺍﻟﺩﻭﺍﺠﻥ ﻤﻥ ﻤﻨﺎﻁﻕ ﺠ
ﻡ ﻭﺯﺭﻋﺕ ﻓﻰ ﺍﻭﺴﺎﻁ 8002 ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺍﺒﺭﻴل ﻭﺤﺘﻰ ﻴﻭﻟﻴﻭ ﺤﻠﺔ ﻜﻭﻜﻭ ﻭﺸﻤﺒﺎﺕ ﻭ ﺍﻟﺤﻠﻔﺎﻴﺔ ﻓﻰ
ﻟﻠﺒﺤﺙ ﻋﻥ ﻭﺠﻭﺩ  ( ADP)ﻭ ﺒﺎﺘﻴﺘﻭ ﺩﻜﺴﺘﺭﻭﺯ ﺍﺠﺎﺭ ( ADS)ﻜل ﻤﻥ ﺴﺎﺒﺭﻭﺩ ﺩﻜﺴﺘﺭﻭﺯ ﺍﺠﺎﺭ 
ﺃﻋﻁﺕ ﻜل ﺍﻟﻌﻴﻨﺎﺕ ﻨﺘﺎﺌﺞ ﺃﻴﺠﺎﺒﻴﺔ . ﺒﻌﺽ ﺍﻟﻔﻁﺭﻴﺎﺕ ﺍﻟﺘﻰ ﺘﻨﺘﺞ ﺍﻟﺯﻴﻔﺎﻨﺎﺕ ﻓﻰ ﻋﻼﺌﻕ ﺍﻟﺤﻴﻭﺍﻥ
ﻨﺘﻤﻰ ﺍﻟﻰ ﺍﺭﺒﻌﺔ ﺍﺠﻨﺎﺱ ﻫﻰ ﻋﺯﻟﺕ ﺍﺭﺒﻌﺔ ﻭ ﺴﺒﻌﻭﻥ ﻋﺯﻟﻪ ﻤﻥ ﺍﻟﻔﻁﺭﻴﺎﺕ ﺘ.ﻟﻨﻤﻭ ﺍﻟﻔﻁﺭﻴﺎﺕ
 ,suposihR ,muirasuF,sulligrepsA(ﺍﻟﺭﺸﺎﺸﻴﺔ ﻭﺍﻟﻔﻴﻴﻭﺯﻴﺭﻴﻡ ﻭﺍﻟﺭﺍﻴﺯﻭﺒﺹ ﻭﺍﻟﺒﻨﺴﻠﻴﻡ
 ﻋﺯﻟﻪ ﻤﻥ 91 ﻋﺯﻟﻪ ﻤﻥ ﺍﻟﺭﺸﺎﺸﻴﺔ ﺍﻟﺴﻭﺩﺍﺀﻭ43 ﺍﻋﻁﺕ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﺨﻤﺴﻴﻥ ) muilicineP
 ﻋﺯﻻﺕ ﺭﺍﻴﺯﻭﺒﺹ 8ﻋﺯﻻﺕ ﻓﻴﻭﺯﻴﺭﻴﻡ ﻭ8 ﻋﺯﻻﺕ ﺍﻟﺭﺸﺎﺸﻴﺔ ﺍﻟﺩﺨﻨﺎﺀ ﻭ3ﺍﻟﺭﺸﺎﺸﻴﺔ ﺍﻟﺼﻔﺭﺍﺀ ﻭ
 01 ﻋﺯﻟﺔ ﻤﻥ ﻋﻼﺌﻕ ﺍﻻﻟﺒﺎﻥ ﻭ42 ﻋﺯﻟﻪ ﻟﻠﺭﺸﺎﺸﻴﺔ ﺍﻟﺴﻭﺩﺍﺀ ﻜﺎﻨﺕ 43ﻤﻥ ﺒﻴﻥ . ﺒﻨﺴﻠﻴﻡﻭﻋﺯﻟﺘﻴﻥ
 ﻋﺯﻟﺔ ﻟﻠﺭﺸﺎﺸﻴﺔ ﺍﻟﺼﻔﺭﺍﺀ ﻤﻥ ﻋﻼﺌﻕ ﺍﻟﺩﻭﺍﺠﻥ 91ﻋﺯﻻﺕ ﻤﻥ ﻋﻼﺌﻕ ﺍﻟﺩﻭﺍﺠﻥ ﻭﻜﺎﻨﺕ ﻜل ﺍل 
 3 ﻋﺯﻻﺕ ﻟﻔﻴﻭﺯﻴﺭﻴﻡ ﻜﺎﻨﺕ 8ﻤﻥ ﺒﻴﻥ .  ﻋﺯﻻﺕ ﻟﻠﺭﺸﺎﺸﻴﺔ ﺍﻟﺩﺨﻨﺎﺀ ﻤﻥ ﻋﻼﺌﻕ ﺍﻻﺒﻘﺎﺭ3ﻭﻜل ﺍل
 ﻋﺯﻻﺕ ﻟﺭﺍﻴﺯﻭﺒﺹ ﻜﺎﻨﺕ 8ﻤﻥ ﺒﻴﻥ . ﻤﻥ ﻋﻼﺌﻕ ﺍﻟﺩﻭﺍﺠﻥ 5ﻴﻨﻤﺎ ﻋﺯﻻﺕ ﻤﻥ ﻋﻼﺌﻕ ﺍﻻﺒﻘﺎﺭ ﺒ
 ﻤﻥ ﻋﻼﺌﻕ ﺍﻟﺩﻭﺍﺠﻥ ﻭﻜل ﺍﻟﻌﺯﻟﺘﻴﻥ ﻟﻠﺒﻨﺴﻠﻴﻡ ﻜﺎﻨﺕ ﻤﻥ 4 ﻋﺯﻻﺕ ﻤﻥ ﻋﻼﺌﻕ ﺍﻻﺒﻘﺎﺭ ﺒﻴﻨﻤﺎ 4
  .  ﻋﻼﺌﻕ ﺍﻻﺒﻘﺎﺭ
    .
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Introduction 
Fungi comprise a large heterogeneous group of eukaryotic 
organisms, having different morphological forms ranging from 
unicellular yeast cells to the more common mycelial types (Emmons, 
Binford and Known-Chung, 1979). 
Traditionally, fungi were classified as primitive plants, devoid of 
chlorophyll, having branches but no roots or leaves. Now fungi are put 
into separate kingdom (Fungi) with three divisions Eumycota, 
Myxomycota and Mycophytomycota, further more , the Eumycota  which 
was designated as a true fungus is sub divided in to six classes, These are 
Zygomycetes, Ascomycetes, Basdiomycetes, Deuteromycetes and 
Chytridiomycetes (Alcamo, 1991). 
Depending on their nature and nutritional needs, fungi are capable 
of infecting wide range of organisms i.e. plants, insects, lower and higher 
animals beside man. In such infections the fungi are actively growing on 
and invading the body of their host. In addition, fungal metabolites 
(mycotoxins) can cause harmful effects when they grow on food 
consumed by human or animals. 
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It is thought that fungi have evolved production of various 
mycotoxins in order to prevent other fungi or organisms from consuming 
their food. 
Moldy food and feed stuff cause serious outbreak in man and 
animals. 
Mold growth in dry foods is the cause of very destructive diseases such 
as alimentary toxic aleukia in man and X-disease in poultry 
(Aflatoxicosis in Turkey). 
Mycotoxins are defined as poisonous chemical compounds 
produced by certain fungi. There are many such compounds, but only a 
few of them are regularly found on food and animal feed stuff, such as 
grains, ground nuts and cotton seeds. Never the less, those that do occur 
on food and feed stuff have great significance in the health of human and 
livestock. 
The fungal species of Fusarium, Penicillium and Aspergillus are 
the main producers of mycotoxins. 
The effects of some food borne mycotoxins are acute symptoms of 
severe illness appearing very quickly, other have longer term, chronic or 
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cumulative effects on health including the induction of cancer and 
immune deficiency. 
Information about food born mycotoxins is far from complete, but 
enough is known to identify them as a serious problem in many parts of 
the world causing significant economic losses. 
Objectives: 
1. Determination of the occurence of toxins producing fungi (Aspergillus, 
Penicillium and Fusarium species) in poultry and dairy rations.  
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Chapter one 
Literature review 
1.1Fungal genera of clinical importance: 
1.1.1 Aspergillus: 
Among the saprophytic moulds, the species of the genus 
Aspergillus are widely distributed in the environment. Although the 
genus contains more than 190 species, only a limited number of these 
species have been implicated in opportunistic infections in man and 
animals (Quinn, Mrkey, Carter, Donnelly and Leonard, 2002) .The 
Aspergilli are capable of utilizing an enormous variety of substances for 
food because of the large number of enzymes they produce. Indeed it is 
difficult to find substances containing some organic matter and little 
moisture on which the Asprgilli cannot grow (Alexopouls, 1962). 
Most Aspergillus spp are grouped in the fungi imperfecti, some 
belong to the ascomycetes (Quinn et al., 2002) 
1.1.1.1. Pathogenicity and clinical significance:  
Aspergillus spp are well-known to cause diseases in three different 
ways:  
• Opportunistic infections  
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• Allergic reactions 
• Toxicosis by their metabolites 
Immune suppression is the major factor predisposing to 
development of opportunistic infections(Ho and Yeun, 2000) .These 
infections may present in wide spectrum, varying from local involvement 
dissemination and as a whole called aspergillosis .Among all filamentous 
fungi , Aspergillus genus is in general , the most commonly isolated in 
invasive infections . 
Aspergillus species can cause infections in man as well as in 
animals. They can cause respiratory infection in birds known as 
aspergillosis, it's clinical signs are: inappetnce, anorexia, rhinitis, dyspea, 
cynosis, frequent drinking and urination (ISHAM, 2005). Aspergillus 
species   may induce mycotic abortion in cattle and sheep. (Ste-German 
and Summerbell,  1996). The growth of Aspergillus species in the fetal 
membranes is a common cause of abortion in animals. Ingested mould is 
thought to localize in the cow intestinal tract and then spread to the 
placenta through the blood. The most significant finding in mycotic 
abortion is placentitis; affected areas of the placenta are thickened. Skin 
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and lung infection may develop in the fetus but are less frequent 
(Manitoba, 2008).    
Some Aspergillus antigens are fungal allergens and may initiate 
allergic bronchopulmnary aspergillosis (Germauad and Tuchais, 1995) 
(Kurup, 2000). 
Some Aspergillus spp. produce various mycotoxins. A practical 
definition of a mycotoxin is a fungal metabolite that causes undesirable 
effects when animals or humans are exposed to. Usually exposure is 
through consumption of contaminated feed stuffs or foods (Nelson, 
Desjardins and Plattner, 1993).   
Among mycotoxins, Aflatoxin is well- known and may induce 
hepatocellular carcinoma. It is mostly produced by Aspergillus flavus in 
contaminated feed stuff, (Mori, Matsumura,Yamada, Irine, Oguri and 
Chinoed, 1998). Aspergillus spp produce such well known toxins as 
ochratoxins and stregmatocystin. Ochratoxins are also produced by 
Penicillium spp (Marshal, 2002). The predominant fungi of stored 
groundnuts are several species: Aspergillus glaucus and Penicillium 
citricum (Deiner, 1960) (Hodges, Zust, Smith, Nelson, Armbrecht and 
Cambell 1964). Jackson (1965) reported extensive seed infection by 
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Aspergillus niger, A.flavus and Rhizopus species. Christensen (1957) 
divided fungi associated with grains mainly into two categories (field 
fungi) and (storage fungi) according to the site where grain infection 
takes place. Field fungi include species of Alternaria, Fusarium, 
Helminthoporium and Cladosporium. Storage fungi include mainly 
species of Aspergillus and Penicillium which are considered as the 
principle toxic fungi.   
1.1.1.2 Macroscopic feature in species identification:  
The major macroscopic features remarkable in species 
identification are: the growth rate, the color of the colony and thermo 
tolerance (Larone1995) (Ste-Germain and Summerbel, 1996) (Colleir, 
Balows and Sussman, 1998). Except for Aspergillus nidulans and 
Aspergillus glaucus, the growth rate is rapid to moderately rapid. While 
A.nidulans and A. glaucus grow slowly, reach a colony size of 0.5-1cm 
following incubation at 25ºC for 7 days on sabouraud dextrose agar. 
Those of the remaining species are 1-9 cm in diameter in the specified 
setting. These variations in growth rate help in species identification. 
Aspergillus colonies are downy to powdery in texture, the surface color 
may vary depending on the species, and the reserve is uncolored to pale 
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yellow in most of isolates. However reverse color may be purple to olive 
in some strains of A. nidulans and green to pink in A. versicolor 
(Table1).  
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Table 1. The color of the colony in various Aspergillus species. 
 
(Larone, 1995) (Ste- Germain and Summerbel, 1996) (Collier et al, 
1998). 
 
 
 
 
Reserve Surface Species  
White, brownish age  Blue-green A. calavatus 
Goodish to red Yellow-green A. flavus 
White to tan Blue-green to gray  A. fumigatus  
Yellowish to brown Green with yellow areas  A. glaucus group 
Purplish red to olive  Green, buff to yellow A. nidulans 
White to yellow Black A.niger  
White to brown Cinnamon to brown A.terreus 
White to yellow or 
purplish red 
White at the beginning, 
turns to yellow, tan, pale 
green or pink  
A.versicolor 
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Among the genus Aspergillus, A. fumigatus is a thermo tolerant 
fungus. It can grow at temperature range of 20-50C. This property is 
unique to this species. 
1.1.1.3 Microscopic features: 
The basic microscopic morphology is the same for all species; 
however some other microscopic structures are unique to certain species 
and constitute the key for species identification together with the surface 
color of the colony (Table 2) Larone (1995), Ste-Germain and 
Summerbell (1996) and Collier etal, (1998). Hyphae are septate and 
hyaline. The conidiophores originate from the basal foot cell located on 
the supporting hyphae and terminate in a vesicle at the apex.                                    
The vesicle is typical formation for the genus Aspergillus. 
Morphology and color of the conidiophore vary from species to another. 
Covering the surface of the vesicle entirely (radiate head) or particularly 
only at the upper (columnar head), are the flask-shaped phialides which 
either uniseriate attached to the vesicle directly or are biseriate and 
attached to the vesicle via supporting cell called mutelae. Over the 
phialides are the round conidia (2-5) µm indiameter, forming radial 
chains. 
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TABLE 2.  Microscopic features of various Aspergillus 
species:-Larone (1995) Ste- Germain and Summerbel (1998).  
VESICLE PHIALIDES CONIDIOPHORE SPECIES 
Huge, clavate-
shaped 
Uniseriate Long, smooth A.clavatus 
Round, radiate head Uni-/biseriate Colorless, rough A.flavus 
Round, columnar 
head 
Uniseriate Short (<300µm), smooth, 
colorless or greenish 
A. fumigatus 
Round,  radiate to 
very loosely 
columnar head  
Uniseriate Variable length, smooth, 
colorless 
A. glaucus 
group 
Round, columnar 
head 
Biseriate, short Short (<250µm), smooth, 
brown 
A. nidulans 
Round, radiate head    Biseriate Long, smooth colorless or 
brown 
A. niger 
Round, compactly 
columnar head  
Biseriate  Short(<250µm), smooth, 
colorless 
A. terreus 
Round, loosely 
radiate head 
Biseriate  Long, smooth, colorless A. versicolor 
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1.1.1.4Some species of clinicsal importance:  
1.1.1.4.1 Aspergillus fumigatus: 
It is the most encountered species causing infection. It is seen 
abundantly in decomposing organic materials, such as self-heating 
compost piles. Since it readily grows at temperature up to 55°c. people, 
who handle contaminated materials, often develop hypersensitivity to 
spores of Aspergillus and may suffer allergic reaction upon exposure 
(Toxic. Mold. Center, 2006). 
1.1.1.4.2 Aspergillus flavus: 
The second most encountered species in cases of Aspergillus 
infections. It is also known to produce aflatoxin, one of the most potent 
carcinogens known to man. In animals, aflatoxin can depress the immune 
system, it may cause abortion in some cases and reduce gain and milk 
production. 
In poultry, aflatoxins decrease the growth rate and reduce feeding 
efficiency and in higher doses they are immunosuppressive, hepatotoxic 
or fatal (Osweiler, 1996).   
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1.1.1.4.3 Aspergillus niger: 
The third most common Apergillus spp associated with disease and 
the most common of Aspergillus in nature, due to it's ability to grow in a 
wide variety of substrates. This species may cause fungal ball, a 
condition where the fungus actively proliferates in the human lungs 
forming a ball, it does so without invading the lung tissue (Toxic. Mold. 
Centre, 2006). A. niger and several other species are often found on 
exposed feed stuff, and cause decay (Alexopouls, 1962). 
1.1.2 Penicillium:  
The Penicillium spp are as cosmopolitan as the Aspergilli, they are 
the so-called green and blue moulds, which are frequently found on 
citrus, other fruits and other feed stuff that are contaminated with their 
spores. The conidia of Penicillium are found everywhere in the air and in 
the soil (Alexpouls, 1962). 
1.1.2.1 Pathogenecity and clinical significance:  
Some of Penicillium species have been found to be associated with 
animal and human diseases; Penicillium spp have been isolated from 
patient with keratitis, endopthalmitis and pneumonia (Quinn et al., 2002). 
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Penicillium verrucosum produces the mycotoxin ochratoxin A 
which is nephrotxic and carcinogenic .The production of toxins usually 
occurs in cereal grains at cold climate (Pitt, 2000). 
1.1.2.2 Macroscopic features:  
The colonies of Penicillium other than Penicillium marneffei are 
rabidly growing, flat, filamentous and velvety, woolly or cottony in 
texture. The colonies start as white and become blue green, grey green, 
olive, yellow or pinkish in time. The plate reserve usually yellowish to 
pale. 
Penicillium marneffei colonies are cream to slightly pink in color 
and glabrous to convoluted in texture (Larone, 1995) (Ste- Germain and 
Summerbell, 1996) (Sutton , Fothergill and Rinaldi, 1996). 
1.1.2.3 Microscopic Feature:  
Chains of single-celled conidia are produced in basiptal succession 
from specialized conidiogenous cell called phialides .the youngest 
conidia is at the basal or proximal end of the chain. In Penicillium spp 
phialides may be produced singly, in group or from branched metulae 
giving a brush-like appearance, known as a Penicillus .Penicillus may 
contain both branches and metulae. 
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The branches pattern may be simple (non-branched or 
monoverticillate), one-stage branched (biverticillate asymmetrical) or 
three-to more stage branched. Conidiophores are hyaline and may be 
smooth or rough-walled. Phialides are usually flask-shaped consisting of 
cylindrical basal part and distinct neck. Conidia are globose, ellipsoidal, 
cylindrical or fusiform, hyaline or greenish, smooth or rough-walled 
(Domsch, Games and Anderson, 1980) (Samson, Hoekstra and Van 
Oorsch, 1984) 
1.1.3 Fusarium:  
Fusarium is a filamentous fungus widely distributed on plants and 
in the soil .It is found in normal mycoflora of commodities such as rice, 
peanuts, soya bean and other crops (Pitt, Hocking, Bhudhasamai, 
Miscamble, Weeeler and Tanboon, 1994). While most species are more 
common at tropical areas, some inhabit in soil in cold climates. 
As well as being a common contaminant and well-known plant pathogen 
Fusarium is one of the emerging causes of opportunistic mycoses. 
(Anaissie, Kantarjian, Hopfer, Rolston, Fainstein and Bodey, 1998) 
(Guarro, and Gene, 1995) (Ponton, Ruchel, Selmons, Cleman, Grillot, 
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Guarro, Albert, Ambroise, Cano, Carrillo, Gene, Pinel, Steven and 
Sullivan, 2000). 
1.1.3.1 Species:  
The genus Fusarium currently contains over 20 species, the most 
common of these are: F saloni, F oxyporum, and F chlamydosporum (De 
Hoog, Guarro,Gene and Figureras, 2000). 
1.1.3.2 Pathogenicity and clinical significance:  
Fusarium species are common plant pathogens; however some of 
them are causative agents of superficial and systemic infection in human. 
Infections due to Fusarium are collectively referred to as fusariosis. The 
most virulent Fusarium species is Fusarium saloni (Mayayo, Pujol and 
Guarro, 1999). Fusarium species produce mycotoxins. Ingestion of 
grains contaminated with toxins may give rise to allergic symptoms or be 
carcinogenic in long-term consumption.  
Fumonisins are the mycotxins produced by Fusarium moniliforme 
and Fusarium proliferatum in maize; they may cause oesophageal cancer 
(Pitt, 2000). Another group of mycotoxins, zearalenones may also be 
produced by some species of Fusarium, growing in grains (Schaafsma, 
Nicols, Savard, Reid and Rottinghaus, 1998). Studies on reduction or 
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elimination of Fusarium mycotoxins from contaminated agricultural and 
food commodities are in progress (Visconti, Solfrizzo, Avantaggiato and 
Degirolama, 2000). 
1.1.3.3 Macroscopic features: 
Fusarium species grow rapidly on sabouraud dextrose agar at25ºc 
and produce wolly to cottony, flat, spreading colonies. From the top the 
color of the colony may be white, cream, yellow, red violet, pink, purple 
or brown .Asclerotium, which is the organized mass of hyphae that 
remain dormant during unfavorable condition, may be observed 
macroscopically and is usually dark blue in color. On the other hand , 
sporodochium, the cushion-like mass of hyphae bearing conidiophores 
over itۥs surface, is usually absent in culture, when present ,it may be 
observed in cream to tan or orange color, except for Fusarium saloni 
which gives rise to blue green or blue sporochia (De Hoog et al., 2000) 
(Sutton et al., 1998) . 
1.1.3.4 Microscopic feature: 
Hyaline septate hyphae, conidiophores, phialides, macroconidia 
and microconidia are observed microscopically. In addition to these basic 
elements, chlamydospores are also produced by Fusarium 
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chlamydosporium and some other species (De Hoog et al., 2000) (Larone 
1995) (Sutton et al., 1998). 
Phialides are cylindrical, with a small collaret produced as a 
component of a complex branching system. 
Macroconidia (3-8x 11-70 µm), are produced from phialides on branched 
or unbranched conidiophores, they are 2-or more celled, thick-walled, 
smooth and cylindrical or sicken canoe-shaped. 
Macroconidia have a distinct basal foot cell and pointed distal end. 
Microconidia, (2-4x4-8µm), on the other hand are formed on long or 
short simple conidiophores they are one-celled, smooth, hyaline ovoid to 
cylindrical. 
Chlamydospores when present are spare in pairs, clumps or chains. 
They are thick-walled, hyaline, intercalary or terminal, (De Hooge et al., 
2000).      
1.1.4 Mycotoxicosis and mycoses:- 
Mycotoxicosis could be defined as diseases caused by mycotoxins, 
while diseases caused by mould infection are called mycoses. 
Mycotoxicosis occurs when a mycotoxin enters the body usually by 
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consumption of contaminated feed. Mycotoxins are not contagious, nor is 
there significant stimulation of the immune system. 
Mycoses occur when moulds infect tissues of the body and they 
can be contagious. Moulds begin to grow in or on the body after the 
infection are established. There may be immune system stimulation. 
(Carlson and Michael, 2003) 
1.1.5 Aflatoxicosis: 
It is adisease condition caused by alfatoxins produced by 
Aspergillus flavus and Aspergillus parasiticus. Aflatoxins are commonly 
found in corn, cotton seeds, and peanuts. 
There are five important aflatoxins: B1, B2, G1, G2, and M1. 
Aflatoxin M1is a metabolite of aflatoxin B1 found in milk and urine .It is 
metabolized in the body, so it is not found in feed. 
Aflatoxins are hepatotoxic in all species that consume it, while 
ruminants tolerate it better than do monogastric or poultry .It causes liver 
damage at higher doses and liver cancer at lower doses for longer periods 
(Osweiler, 1996). Mycotoxins have been of great concern since 1961, 
when aflatoxin (the first mycotoxin of economic importance to be 
chemically identified) was shown to be responsible for the death of over 
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100/000 turkeys in Britain and a large number of livestock(Blount, 
1961). Aflatoxins can act as acute hepatotoxic, carcinogen, teratogen, and 
mutagen (Bullerman, 1979). 
1.1.6 Fumonisin toxicosis:  
Fumonisins are produced by Fusarium moniliforme and F. 
proliferatum.They are found primarily in white and yellow corn, there 
are three kinds called fumonisin B1, B2, B3, B1 is the most prevalent in 
naturally contaminated corn and it is the most toxic. Horses are the 
sensitive species; equine leukoencephalmalacia is a fatal disease of 
horses caused by fumonisins (Osweiler, 1996).  
1.1.7 Zearalenone toxicosis:  
  Zaeralenone is produced by Fusarium roseum (F graminearum) 
and F. moniliforme, it is found in corn, wheat, and barley. It is a chemical 
that can similarly serve as the female sex hormone estrogen. Excessive 
exposure does not cause death or abortion, but it can disturb the estrus 
cycle in females while causing infertility and feminization in males 
(Osweiler, 1996).    
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1.1.8 Prevention and control of mycotoxins in stored grains and 
seeds:  
1.1.8.1 Dry the grain:  
Fungi cannot grow and mycotoxin cannot be produced in dried 
food, so efficient drying of commodities and maintenance of the dry state 
is an effective control measure against fungal growth and mycotoxin 
production. The drying should take place immediately after harvest and 
as rapidly as feasible. Some forms of mechanical drying may be 
necessary. 
1.1.8.2 Avoid grain damage: 
  Damaged grain is more prone to fungal invasion and there for 
mycotoxins contamination. It is thus important to avoid damage before 
drying and in storage. 
1.1.8.3 Ensure Proper storage conditions: 
While keeping commodities, drying during storage in tropical 
areas can be difficult. Storage on small scale, polyethylene bags are 
effective. Safe storage requires well-designed structures with floors and 
walls impermeable to moisture. 
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Sealed storage under modified atmosphere for insect control is 
very effective for controlling fungal growth (ACP-EU, 1993). 
David (2001) divided the prevention and control of mycotoxins into two 
stages: 
1.1.9 Preharvest control: 
Preventive treatment to avoid preharvest fungal penetration of 
seeds and subsequent toxin formation includes: 
• Breeding fungal resistant crop plant. 
• Good agronomic practices (to reduce crop stress by good irrigation, 
crop rotation etc). 
• Harvesting the crop at the optimum stage of development 
• Rapid reduction in moisture level by correct drying 
• Application of pesticides. 
1.1.10 Post-harvest control: 
Post-harvest contamination by toxigenic fungi usually occurs 
during storage and transportation. Thus effective post-harvest 
management technologies involve correct drying and storage. 
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Chapter Two 
Material and methods 
2.1. Area of study and sampling: 
50 feed stuff samples included 30 dairy ration samples and20 
poultry ration samples were collected from Shambat, Hilat kuku and 
Alhlfaia areas. The samples were prepared and cultured on Sabouraud 
dexstrose agar (SDA) and Potato dexstrose agar (PDA) media.  
2.2. Sample preparation: 
• 2gs of the sample were taken in clean sterile tube 
• 10mls of distilled water were added to the sample well shaken and 
left for 10 minutes to settle 
• 2mls from the supernatent were taken and transferred to a sterile plate 
• A swab was taken from the dish to the plate of (SDA) and (PDA) 
each. 
• Incubated at 25◦c and observed.          
2.3. Sterilization: 
Petri-dishes, conical flasks, and tubes were sterilized in hot air 
oven at 160ºc for 1 hour.  
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2.4. Culture media: 
Media were prepared according to the manufacturers 
recommendations.  
 
2.4.1. Sabouraud dexstrose agar supplemented with 
chloramphenicol: 
2.4.1.1Materials:  
Mycological peptone (oxoid) 10.0 g 
Dextrose (D-glucose) 40.0 g 
Agar 20.0 g 
Chloramphenicol 0.05 g 
Distilled water 1000 ml 
 
2.4.1.2 Preparation: 
70 gs of dehydrated medium were suspended in a liter of distilled 
water, dissolved by heating, and sterilized by autoclaving at (121ºc) for 
15 min. PH 5.6. Chloramphenicol added after sterilization under flaming. 
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2.4.2 Potato  Dextrose Agar (PDA): 
2.4.2.1Materials:  
Potato extract (Oxoid) 4.0 g. 
Dextrose(D-Glucose) 20.0 g. 
Agar 15.0 g. 
Chloramphenicol 0.05g. 
Distilled water 1000ml. 
 
2.4.2.2 Preparation:  
39gs of dehydrated medium were suspended in a liter of distilled 
water, dissolve by heating and sterilized by autoclaving at (121◦c) for 15 
minutes. PH 5.6. Chloramphenicol was added after sterilization under 
flaming.  
 2.4. 2.5 Microscopy techniques: 
2.5.1. Lacto phenol cotton blue: 
This stain is routinely used for the staining and microscopic 
identification of fungi (David, 2006). 
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2.5.1.1Materials: 
 
 
  
2.5.1.2 Prepration: 
  This stain is prepared over two days: 
• On the first day the cotton blue is dissolved in the distilled water, left 
over night to eliminate insoluble dye. 
• On the  second day  wearing gloves the phenol crystals is added to the 
lactic acid in glass beaker , placed on magnetic stirrer until the phenol is 
dissolved 
• The Glycerol is added. 
• The cotton blue and distilled water solution is filtered into the phenol / 
Glycerol / Lactic acid solution, mixed and stored at room temperature. 
      
Cotton blue (Aniline blue) 0.05 
Phenol crystals (C6H5O4) 20g 
Glycerol 40ml 
Lactic acid (CH3CHOHCOOH) 20ml 
Distilled water 20ml 
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2.5.2. Slide culture preparation: 
• A sterilized Petri dish was used. Filter paper disc was placed at the 
base, on which a U/ shaped glass rod carrying a clean   microscopic slide 
and cover slip. After sterilization a few millitres of distilled water were 
added to the filter paper, to keep the slide culture from drying out during 
incubation.     
• Using a sterilized blade, an agar block was cut small enough to fit 
under the cover slip 
• The agar block was transferred to the slide on the sterilized dish. 
• The four sides of the agar block were inoculated with spores or 
mycelial fragments of the tested fungus. 
• The sterilized cover slip is placed upon the agar block, incubated at 
25ºc until the growth and sporulation have occurred. 
• The cover slip was gently removed from the slide culture and mounted 
in a drop of lacto phenol cotton blue on clean slide. 
• The edges of the cover slip were sealed to the slide with nail varnish, 
and the preparation examined microscopically.        
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Chapter three 
Results 
All ration samples including 30 dairy and 20poultry rations 
samples were positive for fungal growth. Out of these; 34 isolates were 
identified as Aspergillus niger, 19 isolates were identified as Aspergillus 
flavus, 3 samples were identified as Aspergillus fumagatus., 8 (16%) 
isolates were identified as Fusarium species ; 8 (16%) isolates were 
identified as Rhisopus species and 2 isolates were identified as 
Penicillium species. 
Out of the 34 isolates of A. niger 24 (80%) were from the dairy 
rations, 10 (50%) were from poultry rations. All of 19 (95%) A. Flavus 
isolates were from the poultry rations, all of the 3 (10%) of A. fumigatus 
were from the dairy rations. Out of the 8 Fusarium isolates 3 (10%) were 
from the dairy rations and 5(25%) were from the poultry rations.Out of 
the 8 Rhisopus isolates 4 (13%) were from the dairy rations and 4 (13%) 
were from the poultry rations.  The 2 (6%) Penicillium isolates were from 
the dairy rations.       
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3.1 Aspergillus niger: 
The colonies were black and granular, and the hyphae were 
septate. They have a large pigmented sporing heads; the phialides were 
borne on metulae (biseriate). 
The isolates were rapid growers. Fig (1) 
3.2 Aspergillus flavus:    
The colonies were rapid growers, yallow at first but quickly 
became yellowish green with fluffy or granular texture. Conidiophore 
were hyline, the phialides were biseriate but having some phialides borne 
directly on the vesicle. Fig (2) 
3.3 Aspergillus  fumigatus: 
The isolates were rapid growers, the colonies were bluish green 
and the older colonies were grey. The phialides were borne directly on 
the vesicle (uniseriate). Fig (2) 
3.4  Penicillium species: 
The colonies were fast growers, they were white at first becoming 
blue green, and they have adense felt conidiophore. Microscopically 
brush-like conidiophores developed from septate hyphae. Chains of 
conidia cut off from flask-shaped phialides (sterigmata). Fig (3)   
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3.5 Fusarium species: 
Colonies were fast growers, pinkish in color. They have a cottony 
aerial mycelium; microscopically microconidia were produced from long 
lateral oval phialides. Macroconidia and clamydospores were not 
produced. Fig (2)   
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Table (3) Fungi isolated from dairy and poultry rations:-                                              
                                                             
           
             
Isolate Fequency Dairy 
ration 
Percentage Poultry 
ration 
percentage 
A niger 34 24 80% 10 50% 
A. flavus 19   19 95% 
A. fumagatus 3 3 10%   
Fusarium species 8 3 10% 5 25% 
Penicillium species 2 2 6%   
Risopus species 8 4 13% 4 13% 
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Fig 1. Aspergillus.niger 
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Fig.2. Aspergillus (niger,  flavus,  fumagatus) and Fusarium species. 
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Fig.3. Penicillium species 
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Chapter Four 
Discussion 
Different mycelial fungi have varying health effects, but it is 
important to recognize that excessive mould growth needs to be taken 
care of. 
Under favorable environmental conditions some toxigenic moulds 
can produce mycotoxins during plant growth or after harvest. 
Agricultural commodities affected are: cereals, grains, soyabeans and 
peanuts. 
In this study Aspergillus species were isolated in sabouraud 
dextrose agar, these findings agree with the results obtained by Collier 
(1998), Larone (1996) and St-Germain (1996) who reported that 
Aspergillus species rapidly growing in sabouraud dexstrose agar 
following incubation at 25ºc for 7 days. 
In this study Aspergillus flavus was isolated from contaminated 
rations and this finding is similar to that reported by Mori (1998) who 
reported that Aspergillus flavus grows and produces aflatoxins in 
contaminated feed stuff such as peanuts. 
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Also Aspergillus niger was isolated in this study which agree with 
the result obtained by Jackson (1965) who reported the extensive seed 
infection by Aspergillus niger, flavus and Rhisopus species. These 
findings are similar to the findings of Alexopouls (1962) who reported 
that Aspergillus niger and other several species are often found on 
exposed food and feed stuff and cause decay. 
In this study Penicillium species were isolated from dairy and 
poultry rations, similar result was obtained by Qiunn (2002) whose result 
shows that some Penicillium species grew in stored barley, maize and 
wheat grains. 
In this study Fusarium species were isolated from contaminated 
rations, similar results were obtained by Pitt et, al (1994) who reported 
that Fusarium species were found in commodities such as rice, peanuts, 
soyabeans and other crops.          
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Conclusion 
In this study Aspergillus, Fusarium, and Penicillium species were 
isolated. 
These findings indicate that grains are contaminated with these 
fungi which are known to be mycotoxin producers and can affect the 
nutritional value of grains as animal feed. 
In addition to that they can cause a toxic response in human if 
ingested, inhaled, or in contact with skin. 
These fungi are the etiologic agents in a wide range of disease 
conditions in both human and animal.  
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Recommendations 
1. Further research is recommended in this line of study to confirm or to 
rule out the presence of mycotoxins in the harmful level and the proper 
conditions for producing mycotoxins in grains. 
2. More investigations need to be carried out on other mycotoxins 
producing fungi. 
3.  The dairy and poultry farms (managers and workers) should be 
enlightened on the adverse economic and public health importance of 
fungi and mycotoxins. 
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